General information:
All reactions were carried out under air atmosphere. Thin-layer chromatography (TLC) was performed on silica coated glass plates (silica gel 60) with detection by irradiation of 254 nm UV light. Product was purified by Flash column chromatography on silica gel (60-120) mesh using solvent combination of hexan and ethyl acetate. All yields reported in Table 4 referred to isolated yields and pure as determined by NMR and GCMS analysis. While yields reported in Table 1 -3 are GC yields referenced to diglyme as internal standard. GS-MS analysis was performed on a Agilent Agilent 7890A GC System with Agilent 5975C XL EI/CI MSD with Triple Axis Detector. 1 H NMR and 13 C NMR spectra were recorded on a Bruker AV-400 spectrometer at 295 K. in CDCl3.
Chemical shifts are reported in parts per million (δ) relative to tetamethylsilane (TMS) as internal standard or to the used solvent (in case of product 3a and 3l additional TMS externally added). J (coupling constant) were reported in Hz, splitting patterns of proton are described as s (singlet), d (doublet), t (triplet), m (multiplet) etc. All products obtained and discussed in this work have been previously reported except compound 3h and characterized by suitable technique such as 1 H NMR, 13 C NMR, GC-MS, and were compared with previously reported data.
General experimental procedure for allylic alkylation.
In 10 mL round bottom flask water (2 mL) is added then sodium ter-butoxide (2, 0.40 mmol) added then acetylacetone (2a, 0.40 mmol) is added and reaction mixture stirred for 10 minutes at room temperature. Finally (E)-1,3-diphenylallyl acetate (1a, 0.20 mmol) is added and after addition the round bottom flask was placed in oil bath and magnetically stirred at 50 °C for 24 hours under air atmosphere. After 24 hours, the reaction mixture was cooled to room temperature. Then the product was extracted with ethyl acetate (4 x 10 mL). The combined organic layers were dried over Na 2 SO 4 and evaporated to afford the crude product. Finally, product was purified by column chromatography on silica gel to afford the pure product 3a. The product was confirmed by at least two or one of the analytical techniques among GC-MS, 1 H NMR, 13 C NMR, spectroscopic analysis.
General experimental procedure for O-allylation and allylic amination
In 10 mL round bottom flask water (2 mL) is added then corresponding nucleophile (2, 0.40 mmol) is added and stirred reaction mixture for 10 minutes at room temperature.
Finally (E)-1,3-diphenylallyl acetate (1a, 0.20 mmol) is added and after addition the round bottom flask was placed in oil bath and magnetically stirred at 50 °C for 24 h (for amines 16 h) under air atmosphere. After completion, the reaction mixture was cooled to room temperature. Then the product was extracted with ethyl acetate (4 x 10 mL). The combined organic layers were dried over Na 2 SO 4 and evaporated to afford the crude product. Finally, product was purified by column chromatography on silica gel to afford the pure product 3. The product was confirmed by at least two or one of the analytical techniques among GC-MS, 1 H NMR, 13 C NMR, spectroscopic analysis. 
